Simultaneous transfer of vascular endothelial growth factor and hepatocyte growth factor genes effectively promotes liver regeneration after hepatectomy in cirrhotic rats.
Liver regeneration in a cirrhotic liver is unsatisfactory. In the course of liver regeneration, non-parenchymal cells such as sinusoidal endothelial cells as well as hepatocytes increase in number while the liver structure and physiological functions are maintained. The aim of this study was to examine whether sufficient liver regeneration could be obtained by the simultaneous, preoperative injection of recombinant adenoviral vectors encoding human vascular endothelial growth factor (VEGF), a potent mitogen for sinusoidal endothelial cells, (pAxCAVEGF) and rat hepatocyte growth factor (HGF), a potent mitogen for hepatocytes, (pAxCAHGF) in 70% hepatectomized cirrhotic rats. Forty-eight hours before 70% hepatectomy, dimethylnitrosamine-induced cirrhotic rats were infused intravenously with pAxCAVEGF or with pAxCAVEGF and pAxCAHGF, or with a control virus encoding Escherichia coli beta-galactosidase (pAxCALacZ). Strong VEGF mRNA expressions were shown in the livers of VEGF and VEGF/HGF-treated animals. The plasma HGF concentrations in the VEGF/HGF-treated rats were elevated compared with the other groups. Proliferating cell nuclear antigen immunostaining showed increased labeling indices of hepatocytes in the VEGF/HGF-treated rats at 24 and 48 h after hepatectomy. PCNA labeling indices of SECs were increased in the VEGF and VEGF/HGF-treated rats compared with the control animals at 24 and 48 h after hepatectomy. Moreover, the hepatic regeneration rate after hepatectomy was significantly augmented by the VEGF and VEGF/HGF treatment. Simultaneous preoperative injection of recombinant adenoviral vectors encoding VEGF and HGF effectively stimulates liver regeneration in cirrhotic rats.